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* = Megawatt peak, 20 watt average
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Jefferson Lab Light Source Facility

B> {-"‘; & It

o 100mi
e

,r;e_w/%a\}én
@

i Mewr ork
l‘-I'Bh@ Harrishurg

l\
i philadelphia

N/\)\ Washi‘n\gtun
rlest{p{p’ ?; IL_
Richmond
cRoanoke ®

.k]Hampton

- M@ Raleigh
F’j Charlotte @ \
\9 S Jefferson Lab

Savannah

EFOO0 MAnnAst mame Ine:

PV o Vo VU r::>|

) BROOKHEVEN

NATIONAL LABORATORY

ERNEST ORLANDO LAWRENCE
BERKELEY NATIONAL LABORATORY



Jefferson Lab Free-electron Laser Facility
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X-ray Set-up
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Jefferson Lab FEL nggler
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t-up  Coherent THz measurement setup "
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¢ We measured the bend-magnet

synchrotron radiation right before

FTIR the FEL, when the beam is
\ System \ J maximally compressed.
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Coherent THz measurement setup

Crystal quartz
window

Collimating optic

Nicolet Nexus 670
FTIR bench

LHe cooled Si
bolometer detector
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Comparing Coherent THz Synchrotron and
Conventional THz Sources
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Comparing Coherent THz Synchrotron and
Conventional THz Sources
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To compare radiation in the THz

THz Antenna
—1 region, ~40 MeV electrons will get the
V= critical energy into the IR. So,
Y =73
v+ =10
Relativistic electrons gain a huge factor in THz power.
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Coherent THz compared to thermal source
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Coherent THz measurement
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Quadratic Dependence of THz Emission on Current
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Polarization of Coherent THz
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“Noise” vs. frequency
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Noise Measurements of JLab THz Source

| ! | ! | ! |
140 — 100% line measurements —
128 Scans, 4.5% RMS Noise
—— 32 Scans, 3.1% RMS Noise
8 Scans, 2.4% RMS Noise
120 + —— 8 Scans, 5.3% RMS Noise .
S
s
" 100 -
R
-
(7))
(e
©
— 80 —
60 —
| ! | ! | ! |
0 10 20 30 40 50
Wavenumbers (cm'1)
o~ ﬁ}q
uh = - SOROONIRVEN.
- W W W

ERNEST ORLANDD LAWRENCE
BERKELEY NATIONAL LABORATORY



Spectral Changes with JLab RF Phase
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Jefferson Lab FEL Upgrade
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